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Abstract: (95 words) 
We describe a redo operation in a patient with a tracheostoma and patent bypass grafts to the 
coronary arteries. Preoperative investigations revealed that the patent’s right internal thoracic 
artery graft ran directly under the sternum just anterior to the ascending aorta, and the 
saphenous vein graft was adhering to the surgical wire. In order to prevent injury to the patent 
grafts and cardiac structures, and to avoid communication with the tracheostoma, the redo 
procedure was performed via an anterior minithoracotomy combined with a low T-shaped partial 




A median sternotomy in redo cardiac surgery for patients with a tracheostoma can be 
challenging and carries an increased risk of lethal hemorrhage, airway injury, and deep sternal 
wound infection. Herein, we report on an alternative redo sternotomy technique in a patient with a 
permanent tracheostoma who had previously undergone mitral valve replacement (MVR) and 
coronary artery bypass grafting (CABG). 
 
Clinical summary 
A 71-year-old man with a permanent tracheostoma was referred to our institution following 
worsening of heart failure due to prosthetic valve endocarditis. The patient had undergone CABG 
combined with MVR at another institution 13 months prior to the presentation at our hospital. 
During the CABG, the left internal thoracic artery (LITA) was grafted to the diagonal branch of the 
left anterior descending artery (LAD), and the right internal thoracic artery (RITA) was grafted to 
the LAD. In addition, two great saphenous vein grafts were placed to bypass the obtuse marginal 
branch and the right posterior descending artery. Of note, the RITA was routed anterior to the 
ascending aorta and was not covered with pericardium on chest closure. Postoperatively, the 
patient suffered multiple complications including acute kidney failure, ventricular arrhythmia, and 
respiratory failure requiring prolonged mechanical ventilation. Subsequently, he underwent the 
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creation of a permanent tracheostoma. An implantable cardioverter-defibrillator (ICD) was also 
implanted 6 months after the first cardiac surgery. Echocardiographic investigations performed 
after the first surgery revealed a mobile mass on the prosthetic mitral valve and the ICD was 
removed 4 months after the implantation because of a pocket infection caused by 
Methicillin-resistant Staphylococcus aureus (MRSA). The patient’s condition deteriorated despite 
effective medical treatment for MRSA. Therefore, we decided to perform redo MVR. 
 
A preoperative coronary CT angiogram showed that all bypass grafts were patent (Figure 1). 
However, it also revealed that the RITA graft ran directly under the sternum just anterior to the 
ascending aorta, and that the proximal part of the saphenous vein graft was adhering to the 
surgical wire that had been fixed during the previous surgery. In order to prevent injury to the 
grafts and the cardiac structures and to avoid communication with the tracheostoma, a redo 
procedure was planned via an anterior minithoracotomy combined with a low T-shaped partial 
sternotomy.  
 
Upon the induction of general anesthesia, the patient was switched from tracheal to oral 
intubation. He was then prepped and draped in the usual fashion. Next, a 6-cm right anterior 
thoracotomy was performed in the third intercostal space. The pleura were opened, a retractor 
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was placed, and the adhesive tissues on the posterior wall of the manubrium and sternum were 
separated carefully from the right pleural cavity. After visually confirming the existence of 
sufficient space under the posterior wall of the sternum, a lower midline skin incision was made 5 
cm caudal to the tracheostomy. A T-shaped lower sternotomy was completed using an 
oscillating saw. During the sternotomy, peripherally inserted cardiopulmonary bypass (CPB) via 
the femoral artery and vein was established for a short period of time, and after the completion of 
the sternotomy, CPB was weaned off. Following the dissection of the adhesive tissues 
surrounding the heart, the superior and inferior vena cava were taped and CPB was resumed 
with additional superior venous cannulation. The RITA and LITA were identified and clamped, 
and then antegrade cardioplegic solution was delivered after aortic cross-clamping. Then, via a 
right-sided left atriotomy, the infected prosthetic mitral valve and mobile vegetation were 
removed and a porcine tissue valve was inserted and sutured in place. Although the RITA graft 
seemed to be patent, several narrow points were observed, therefore, an additional CABG to the 
LAD was performed using a piece of saphenous vein. The aortic cross-clamp time and CPB time 
were 114 minutes and 222 minutes, respectively. The operation was completed without any 
injury to the patent grafts or cardiac structures. The postoperative course was uneventful, and 





Occasionally, patients with a permanent tracheostoma require cardiac surgery but possible 
communication between the tracheostoma and cardiac structures increases the risk of sternal 
wound infection and mediastinitis.1.2 In addition, a complete median sternotomy performed 
during reoperative procedures increases the risk of hemorrhage because of severe adhesion of 
bypass grafts in addition to cardiac chambers and great vessels to the posterior sternal wall, 
especially in patients with previous history of CABG.3-5 
 
Several reports have been published on sternotomies in patients with a tracheostoma.1,2 Mullenix 
et al. reported on the usefulness of a full sternotomy with a T-shaped skin incision.2 Although a 
full sternotomy may be required for more complicated surgeries such as aortic arch 
reconstruction, a partial sternotomy is advantageous because the increased distance between 
the sternotomy and tracheostoma reduces the chance of contamination, and therefore, the risk 
of wound infection.  
 
In redo cases, various strategies have been advocated to reduce the risk of injury to patent grafts 
and cardiac structures.3-5 Recently, Abe et al. reported that sternal dissection with mobilization of 
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a patent graft under thoracoscopic support can be conducted successfully.4 However, this 
approach prolongs the operative time and can be used only in patients with loose adhesions in 
the thoracic cavity. At our institution, we routinely use peripherally placed CPB to decompress 
the heart during a redo median sternotomy for a short period of time. We have performed 26 
redo sternotomy cases using peripherally placed CPB support in the last three years, and we 
have found that this technique does not increase the duration of operative time and the amount 
of blood transfusion compared with the 5 redo cases we performed without CPB support during 
the same time period. In addition to this strategy, we sometimes use an anterior minithoracotomy 
to identify patent grafts and dissect them directly, as previously described by Ismail et al.5 This 
technique can also be applied to prevent massive bleeding in patients with ascending aortic 
aneurysm which adheres to the posterior wall of the sternum.  Furthermore, unnecessary 
adhesiolysis on the posterior wall of the manubrium can be avoided to prevent potentially 
dangerous communication with the tracheostoma. 
 
In conclusion, a T-shape sternotomy combined with an anterior minithoracotomy is a safe 
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Preoperative computed tomographic images 
A. patent grafts were adhered to the surgical wire 
B. the right internal thoracic artery (RITA) crossing the sternum at midline 
 
Figure 2. 
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